C ongenital microvillous atrophy (CMVA) is the leading cause of secretory diarrhoea in neonates with onset often within the first few hours after birth. 1 2 The prognosis for this life threatening condition, especially with onset in the neonatal period, continues to be poor. We recently treated a female neonate of 36 weeks' gestation with CMVA where the presentation was severe dehydration on day 5 after congenital diarrhoea. After extensive discussions with the parents regarding the inevitable grim prognosis they decided to solely enterally feed their daughter. She died on day 33. The final diagnosis was made only on day 28 after extensive investigations. Repeated queries from the parents during these four weeks regarding the diagnosis and prognosis of their daughter necessitated a literature review that helped us counsel them appropriately while organising the multidisciplinary management team. For the literature review the databases Medline, EMBASE, CINAHL, the Cochrane Library, reference lists of review articles, and abstracts published in Pediatric Research were reviewed. A hand search of paediatric and perinatal journals was also conducted. The following brief review is based on this literature search and is aimed towards helping neonatologists/perinatologists in the early diagnosis, and multidisciplinary management of this potentially devastating illness in the perinatal period while counselling the parents appropriately.
EPIDEMIOLOGY
CMVA is a disorder characterised by severe intractable secretory diarrhoea presenting from birth. It was first reported in 1978 by Davidson et al as a syndrome of severe diarrhoea with failure to thrive and villus atrophy. 3 4 Later in 1997
Assmann et al described it as an autosomal recessive disorder in consanguineous parents. 5 A female preponderance of 2:1 has been reported in CMVA, with the age of onset either in the first 72 hours of life (early onset) or at 6-8 weeks after birth (late onset). 6 To date over 30 cases have been reported worldwide. 7 
PATHOPHYSIOLOGY
Intestinal cytoskeletal changes such as a striking reduction in the myosin bands as well as a genetic defect causing abnormality of their binding to actin cables have been reported in CMVA. [7] [8] [9] [10] These changes are proposed to cause a block in the exocytosis of periodic acid-Schiff (PAS) positive material (for example, polysaccharides, glycoproteins, glycolipids, and neutral mucopolysaccharides) that then accumulates in the apical cytoplasm of intestinal epithelial cells. This results in inability of the mature enterocytes to absorb ions and nutrients, leading to malabsorption syndrome. The mechanisms of the secretory diarrhoea have been proposed to be due to decreased absorption in the presence of normal secretion.
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CLINICAL PRESENTATION
CMVA is usually characterised by polyhydramnios, growth retardation, and some degree of developmental delay later in infancy. 7 Associated abnormalities include Meckel's diverticulum, abdominal adhesions, inguinal hernias, renal dysplasia, absent corpus callosum, and hydronephrosis. 11 CMVA has been reported in association with Down's syndrome and aganglionic megacolon. 12 Abdominal distension at birth is soon followed by secretory diarrhoea (up to 100-500 ml/kg/ day) with a remarkably raised level of faecal sodium without an osmotic gap. 8 However, mucosal atrophy can cause osmotic diarrhoea that is aggravated by enteral feeding. In osmotic diarrhoea the stool microscopy is negative for white and red blood cells (exudative diarrhoea) and fat (steatorrhoea). Rapid and severe dehydration is inevitable unless intravenous rehydration is undertaken. Necrotising enterocolitis has recently been reported to complicate the clinical course of CMVA. 13 Hypophosphataemic rickets has been reported in an 11 year old boy with CMVA.
14 Leaking of phosphate into the intestine plays an important part in its pathogenesis. The high incidence of sepsis was speculated to be related not only to the central venous catheter for Abbreviations: CMVA, congenital microvillous atrophy; PAS, periodic acid-Schiff parenteral nutrition but also to translocation of pathogenic bacteria across an impaired intestinal barrier as documented by systemic inflammation and massive pneumatosis intestinalis.
DIAGNOSIS
A detailed history, clinical examination, and a plethora of investigations is necessary to come to a diagnosis due to the various conditions associated with diarrhoea in the neonatal period (boxes 1 and 2). Technical difficulties are also involved in obtaining a satisfactory jejunal biopsy specimen in the first week of life. Though severe hypoplastic partial villous atrophy and an absence of the normal PAS positive brush border is very suggestive, electron microscopy ( fig 1) is needed to confirm the characteristic feature of internalised microvilli and lack or paucity of microvilli on the surface enterocytes. 15 In the case that we faced the intestinal microvillous changes were mild, with focal epithelial abnormalities, predominantly on the villi seen by light microscopy. The PAS stains showed focal loss of the brush border (fig 2) . Cases with clinical features like CMVA, with abnormal microvillus brush border but without the characteristic inclusions have been reported as ''microvillus dystrophy''. (16, 17) Whether these two disorders are related is currently not clear.
MANAGEMENT
Currently, apart from prevention/treatment of dehydration and total parenteral nutrition support there is no effective lifesaving option for CMVA except for intestinal transplantation. [18] [19] [20] [21] Antisecretagogue agents like somatostatin, octreotide, loperamide, and chlorpromazine may reduce the stool output but the overall benefit is marginal. 22 23 Epithelial growth factor and colostrum, which induce growth of the intestinal mucosa, are ineffective. 24 The difficulties in transplantation of the gastrointestinal tract relate to the abundance of lymphocytes, which serve as a strong stimulus for rejection and the potential for infection due to the intestinal bacterial flora. 25 As colonic enterocytes also express microvilli, the native colon could be a source of postoperative secretory diarrhoea after intestinal transplantation in patients with CMVA. Thus removal of the ileocaecal valve and at least a part of the native colon at the time of transplantation is recommended. [18] [19] [20] [21] However successful retention of the entire native colon, along with the ileocaecal valve, and 15 cm of ileum resulting in improved fluid N Problems with formula: too concentrated formula, 24 contamination of formula by Enterobacter sakazaki, 25 26 formula protein intolerance enterocolitis, [27] [28] [29] milk and soy protein intolerance.
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OUTCOME
The prognosis for this life threatening condition continues to be poor. Most cases of early onset disease die between 3 and 9 months of age due to dehydration, malnutrition, and sepsis. Those with late onset of the disease often succumb in the second decade of life after complications of long term total parenteral nutrition support. 26 Current data suggest an overall five year survival rate of approximately 50% after small bowel transplantation specifically for CMVA. 7 Accurate diagnosis is thus important for parental counselling. 41 56 N Dysmorphic features.
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